Sanitized Copy Approved for Release 2010/01/28 : CIA-RDP80-00810A001300080002-7

CENTRAL INTELLIGENCE AGENCY

INFORMATION REPORT

This Document contains information affecting the Na-
tional Defensc of the United States, within ihe mean-
ing of Title 18, Sections 793 and 794, of the U f5. Code, as
amended. Its transmission or revelation of 1t contents
to or receipt by an d person 1s e

by law. The reproduction of this form is prohibited.

SECRET 25X1
SECURITY INFORMATION
COUNTRY Bast Gemaw REPORT
SUBJECT Construction Methods for the Mole DATE DISTR. 3 June 1953
Installations in the Oubter Harbor of the
Ruegen Island Project NO. OF PAGES 19
~DATE OF INFO. REQUIREMENT
25X1
PLACE ACQUIRED REFERENCES
25X1
THE SOURCE EVALUATIONS IN THIS REPORT ARE DEFINITIVE.
THE APPRAISAL OF CONTENT IS TENTATIVE.
(FOR KEY SEE REVERSE)

l. As requesied by the Soviet-sponsored Ministry of Ipterior, the large

Jasmunder Bodden is to be
by the summer of 1954,
east of Glows.

meds available to siipping as an anchnrage
This may be eccomplished by making an excavation
At the same time a waterway must be made which is to lead

to the extensive harbor and shipyard installations which are also to be

constructed. In later years,
around the Bodden.
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2. The most impcrtent prerequisite for the complete use of the <

Jasmunder Bodden is & sompleted channel, dredged to its full

12 m. However, for proteciion, it would be necessary to ocom=-
plete the outer harbor mole 4nstallation. Since this ia not
poasible, the following compromise was accepted. By the

summer of 1954, at least 300 running meters of quayage in

the Bo-called fishing harbor must be ocompleted. In order to
allow emaller units frequiring 8ix meters of water) to use the
harbor by that date, the natural cofferdam which will remain as
a canal boundary on the northside will have to be broken through
to & width of 60 m. and a depth of eix meters below mean water
level. In order to give thip entrance the necessary protection
against running seas, the mole installations (east and west
moles) should ba finighed to the six-mster water line by the
end of 1954.

3, Final complete dredging of the above-mentioned cofferdam will
hardly be necessary or possible before 1956 or 1957. By then
the large shipyard condtruction (dry and building dooka{ on the
eantside of the Bodden in the latitude of Martins Port, will
be completed; furthermore, the mole inetsllations can be
completely finished by then.

4. Since the moles will not be completed until 1956, the entrance
to the osnal will be inadequately protected at the time the canal
is open to traffic (end of 1954). However, this is not con-
sidered sericus,since the entrance will be dredged only to
8ix meters. and eince the waves caused by storms from the north-
west to a northeast direction will break up on the rising
beach., Only meldom wou'd one have to oount on the waves con-~
ing into the canal, and then the back water would slow down the

water disturbance very quickly.

5. ' However, one will have to recken with e large smount of erosion
directly on either eide of the entrance. large ressrves of
stone shoring (stone facing) and wattlework would have to be
installed fox such an event in the immediate vieinity. Further-
more, smaller units would have diffioulty in entering and
leaving during wind velocities of Besufort soale four or more,
and dufing upland winds (eaat or er south to northwest).

6. In order to mest the above emsrgencies ss quickly ae poasible,
the order was given to hasten the completion of the outer
harbor in & building program through 1956. The east mole
was favored and is ‘to be completed ahead of the west mole.
Heasons for this are as follows:

a. The oil depots sre to be located on the east side of the
outer harbor and, together with the nesarby underground
storage depots, were given a very high priority.

b. BSinoe the sast mole is considerably shorter thaen the west
mole, one oould construct berths for & depth of 12 m.
nuch quiocker. By the end of 1955 the mole is to be oom-
pleted as far as the molehead. 0f speoial importance is
the faot that the railroud tracks planned on the east mole
oen be conneoted directly to the network of traoks on the
island and thereforxe, no ferry will be needed.
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¢. Navigationsl considerations are part of the deciding factore.
Sixty per cent of all winds come from a southwest io north-
west direction. During the winter about 20% of the winds
come from an eastern to a northeastern direction. The
Arkona peninsula can act as a natural wind protection fer
the entrance from almost all winds except those from the
north. The west mole, which runs about 450 m. long in & -
west-east direction, would have to protect the entrance
from the morth. DBut this construction will not be complete
until 1956. )

On the other hand, the conditions on the =sast side are con~
siderably different. As has been proved in the large model
in Potedam, moutheast to northeast winds cause a strong east-
west current along the coast at Glowe. In cold weather these
winds would also bring floeting ice to the canal entrance
ereating a danger of shifting ice. These east cross winds

- would influence navigation in the canal entrance very much.

In case of drift ice together with ghifting ice, it ie to be
expected that shipping would be halted.

During 1938—40,[:::::}sufficient opportunity to siudy the
boring resul d determine the ground conditions.

Therslone tff:ﬁf}able to carry forward the plans of the mole
‘eomehruaticn. in 80 short a time that the building of the west
foundation was started 1 December 1952. It must be added,

~however, tha@%the constTuction methods now being carried out
_would not have been employed by the Germany Navy. The impos-

givility of procuring sheet-piling, wide-flanged stee! I-beams,
and stsel remming piles in the Sovie t Zone of Germany foroced

' LAAAAAAATAAIg;a completely different structural skape than
planned in 8~40,

In order to better present the development, the type of con-
struction pilanned in the years 1938-40 will bs described first.
It must be peinted out that at that time the moles were to
function only as breakwaters, jetties and, in some instances,
also as bertha. The plauning of the German Navy was based on
the fact that beriths for large ships were available in the
neighboring harbors of Stetiin, Luebeck, and Kiel. In to-
days' plan the molea are being developed as efficient loading
plers.

In 19%8-40, examination of the ground gave & -favorable picture
for the base of the moles, T‘here was chalk over which marl
was found descending at a sharp angle to the seg. This type
of ground odn be loaded to a wéight of 8 kgm/om“ (17.6 1bs.
per centimeter squared) and furthermore, it has other good
gqualities such ae the coeffioient of frietion, sliding re-

gietance, and s rmeability.

Doubtleesly sheet-pilinga would have served a8 the main part
of the construction. But in the more shallow water near the
coast, an extraordinary number of stones was found which were
deposited theras during the Ice Age and then in time exposed by
the gea., . ' .

The comstruction shown in the first sketch /Enclosure (47
was therefore planned. Wide-flanged 8teel I-beams in various

A
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statically determinate sections were %o be framed by an auxili- !
ary structure at intervals of about thrse meters. The wide-

L flanged steel I-beams give way or turn to a limited.extent,

17 4g séon as they hit against a stone and would cause a sheet-
piling to spring out of its lock, thus damaging the bulkhead.
Pherefore,it was planmed to placs reinforced comcrete girders
horizontally on top of each other between the gupporting beams.
These girderg were 1o be prepared in various dimensions on land
and put in etorage. ready for uss. The inserted girders would

_ have to be stronger toward the bottom of the sea than at the
water line. These girders were %o interlock similarly as with
reinforced concrets sheet-pilings. With the help cf prepared
caging piles, the beams were 1o bhe embeddsd in concrete by
means of underwater concreting snd a ramming scaffold. Thick-
ness from tha outer edgs of the beam to the inner -edge of the
concrete wall, about one meter. Oun this conorete wall, a
continuous reinforced concrete girder would have been placed
to enclose the wide-flanged steel I-beam beads and at the same
time serve as'a foundation for the comstruction of the mole.
In deeper water, stays would have had Xo be used in order to
reduce the cost and to preserve the frée length of the supports.

13, Filling in the aresd behind the construction would have created
the necessary harbor site. Sardy types of terrain are found
in the Tromper Wiek which could have been obtained by fleating.
dredges for this purpose. "

S 1l4s As has alraéﬁy been explained, comparatively feow stonea are
 found in thse deeper watsr so that in depths of six - eight
peters under mean water level, a tightly closed steel sheet-
piling conld have been provided instead of the wide-flanged
steel I-bsams. The concrste apron could have then been omitted. i
The gontinuation. piece with parapet would have had to be ocn~-
structed as already described,

'15. Another skeich /Enclosure (3i7, shows the actual mole con-

. struction as it was plapned for Ruegen. Ramuing of the outer
row of shset-piling separatoly from the inner row ocould have
been accomplished by using two heavy floating rams. Use of a
temporary ramming sceffold ie imposaidle in depths of about
five - six meters. Divers would have had to explore for er~
ratic blooks and other hindrances and remove thenm so that the
ramming work could have been scoomplished without undue delay.
After the mainstay with the parallel running staye had been
installed, the filling -in with atones or sand would have been
accompliehed. 4& soon aa the entire mole had stood for & suf-
ficient perimd of time, &0 that & settling of any importance
could have been no longer expeoted, the conoreting of the covexr-
ing plate with the parapet and auxiliary stays could have been
accomplished from the landeide without interruption.

16. ?resem ocnstruotion methods[:::::::]devaloped for the shoring 25X1 "
and sides of the outer harbor were as follows:
a. The monolithic land ssation (root) /See Enclosuwre (c)/.

As wes mentioned above, sheet-piling sections, wide~flanged
‘gteel I~beams, and steel ramming piles (special sectiona)
cannot be procured in the Soviet Zone hecause their steel

1
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industry is mot inm's position to produce such high grade

gections. Furthermore; ramming piles {dismeter more than

0.25 m,) and round steel {reinforced iron) are only availsble
in limited amounts.

The accompanying sketch l%nclosure {C)/applies to the con-
struction of the root of the west mole. Experience shows that the
root of a mole or quay construction is the most vital part.
" Special technical devices against squeezing and backwashing must
be provided., The comnection soutnwest of Koenigshorn,i,e., near Glowe,
will be made by a jetty. This Jetty must be constructionally connected to
the quay and must be built sc that the approaching waves from
the north or ncrtheast dissipate their strength on the rising epbank-
ment. For this reason_the quay will be wider on the eastside /Jas
skhown on Enclosure (C),/° The final form of the concrete body has not
as yet been completely determined and will depend upen the hydraulic tests
now being conducted by the Hydrographic Institute at Potsdam, On
the landside, the construction should be connected to the high
shore so that the danger of backwash may be aveided.

After the necessary ground test had been completed, the following
construction method was followed:

Ramming was started using cantilever rams on the west side
of the construction on 1 December 1952 snd ghould have
started on the east side on 1 February 1953. While the
piles in the cuter rows are spaced about two meters apart,
the inner rows are to form a closed wooden sheet piling.
The wooden constructions are to be connected by strut
beams, clamps, etc., to form a massive framework. Toward
the west side, fascine matiresses will be placed between the rows
of piles and the sheet-piling. On the east side, a dike

of large erratic blocks . will give protection against heavy
sess. This dike will alsc serve as support for the filling
which will be available scon from the dredging of the
canal, The filling aveilable c¢n the construction site will
not-be sufficient for the second phase of construction so
that additicnal terrain will have to be acquired.

After completing this sheet~-piling enclosure, the excava-
tion will be drained by means of a pump installed on the
shore. By means of = small dredger installed on an auxil- -
lary structure, the required depth in the excavation will be
attained. The foundation of the concrete enclosure should
be about one meter below the natural floor level, It will
be attempted to ram s zoncrete apron in very small sections
almost e the end of the sheesrpiling on'the outer_side, luln
15 meter—long concrete ssctions, frcm the expansion jolnt
to the next joint, the individual locks will be concreted in one
operatiocn as high as the mean water level, Cogging and
iron connections are provided so that the cementing to
the upper part is assured.

After the lower part cf the cemstruction is concreted and
sufficiently set, the removal of the remming framework can
be accomplished. The outer rows of piles should be ac-

. complished. The ocuter rows of piles should be pulled and
the sheet piling be cut under water ebove the ground. On
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the water side, divers will then supplement the fascine N
mattresses with additional fascines-additional bottom

support,

Conereting of the upper portion can only be accomplished
when the entire west mole is completed, so that the entire
construction can settle sufficiently first and cracks
caused by the settling may be avoided. Concreting can then
be done from both ends simultaneously, while main cable
duct is left hollow and later equipped.

The block construgtion method from the monglithic part of
the mole proper /gee Enclosures (D)and (E

As described above, the monol ithic part ends at about the
two meter water line., A solution was found which follows the
so~called block construction methed and which will enable the
construction to be carried farther out to sea,

The hydrcgraphic service of the Seepolizel determined the
height of the waves tc be two meters above the mean water
level, An addition for spray weter was made bringing the
height of the top edge of the mole to4~ 2,22 meters above
low tide., The top edge of the parapet was fixed at three
meters above low tide,

The static pre-examination disclosed that a concrete block
of about 55 tons, which is subjected to the strongest attack
by water; 1s not moved from its position, Therefore, the
maximum 1ifting power of the varicus special cranes was
fixed at 60 tons and special cranes (described later)

were ordered. Blocks of various shapes were developed which
all had the same weight despite the difference in dimensions.
The dimensions for the individual blocks are as follows:

From Top to Bottom

Stone 1 = 2 m, wide, 3.50 m, deep, 3,30 m. high
=23,1 13 x 2.4 t/m5 = 55.44T »

Stone 2 ~ 2 m, wide, 4 m. deep, 2,90 m. high
=23.2 m3 x 2.4 t/m3 = 55.68 T,

Stone 3 = 2 m, wide, 4,50 m, deep, 2,60 m, high
=234, 13 X 2.4 t/n = 56,16 T,

Stone 4 = 2 m._wide, 5 m. deep, 2.30 m, high
223 12 x 2.4 t/md3 = 55.2 T,

Stone 5 = 2 m, wide, 5.50 m, deep, 2.10 m, high
=23.1 m3 x 2.4 t/nd = 55.44 T.

Also shown Jon Enclosure (D_l?, is the construction of the
cogging. Each stone is constructed with two rgised bilges
or two oblong notches on all four longitudinal sides;

thus there are no straight Joints anywhere. At this point,
it must be mentioned that the main pressure exerted on these
blocks is not by the water, but by the pressure of the wet

.back filling., The tracks which lead to the west mole must

be laid on this back filling, about 30 m, from the quay,
since the construction cannot absorb the load of the rolling
stock, ’ ,
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Before commencing the conatruction of the shore wall, a
careful Tongitudlndl section in the axis of this wall with
closely spaced soundings (ome meter) muat be made. The
results will be plotted and the plan for laying the blocks
will be made accordingly. The blocks will be numbered
and prepared in the factory. Since all cement blocks from
type (15" through (5) have the same width of two meters and
on a1l stones the bilges and/or notches are so arr ed
that, for example, stons (1) can be placed on stone 37,
it will be possible to determirs the best combination of
the stones according to various water depths determined

by the soundings. After the axis of the sea floor has been
clesred by divers and all hindrances removed by blasting,
if necessary, the placing of stome 1 in conjunction with
the monolithic part may be started.

According to the plan [Bee Eaclosurs (BE)/ the siones will

be brought under the crane on a gervice track which is on the
construction part already completed above mean water level.
The stones are placed in the wagom in such s manmer that

the two-meter side is to the fromt, that is, under the trol=-
ley carriage, they must be turned 90°, The idea for develop-
ing this type of crane framework was tsken from bridge
construction, The crane framewerk runs on tracks, These
tracka are placedtherizontally on reinforced concrete girders. L
The girders are cemented to the blocks already in place

and thus create a firm longitudinsl binding of the top

row of stomes, The crans framework can be sufficiently
directed on its whedl so that small curves can be negotiated.
After the trolley carriage has run back to the counter-
belance, the stons is hooked on and the trolley carriage
brings it to the comstruction spot at the beginning of the
quay wall, The stone is Jet out gradually until it can

be turmsd under the crane framework. With the help of
devices, the stome is then put in place, The process is
then repeated.

This method can be used as far as the ten meter water Iine,
Then it is almost necessary to employ the developed mole
constraction methods, particulerly because ths tracks for
the west mole must be placed at the beginning of the mold
in such e way that the shore will is considerably loaded.

co The mole comstruction [/:ee Enclosures (F), (G), (H), and 1)/

The method described above [\;mder bJ cannot be applied in
the conmstruction of the moles. Even if two of the described
crens framsworks were employed (for each side of the mole),
construction would progress slowly., Particularly because
the range of these cranes is 1imited, the crane would always
have to be moved forward {comstruction of tracks), and
furthernore, this equipment canmot be used in building the -
partitions and other reinforced consrete connecting sections.
Thepsfore, in 1952 a block seiting crane /see Enclosure

(F)/ wes developed and manufactured for the west mole, which
will be ready in May 1953 and one for the east mols,

whish will be ready in June 1953. The tschnical data is

60 tons 1ifting capacity with 18 m. working radius.

The upper ocrans structure can be moved 360°, and at the
outer - end there is an additionmal 1ifting device for five
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tons. This serves to assiast the divers in removing ob-
stacles. The crane operates on its own power, diesel-
eleotric.

The progedure of the work is similar to that desoribed
above [;hder b./. First, divers clear the sea floor
along the construction axis. Next the floating dredges
produce the necessary depth of 12 m. under mean low

water. Extensive dredging is necessary for the east moles.
Then the first two bottom stones are layed with the aid
of divers who, while laying the bottom stones with the
help of cement sacks, must watch that the stones lie
horizontally. On the basis of the placement plan, the
stonee are layed according to numbers. The same width of
all stones (two meters), the vertical arrangement, and
the cogging oonﬂtructiog,all permit the assembly of the
blocks in various ways, according to the depth, for example

(5) on (3), (1) on (3), etc. .

As soon as the orane has placed the next six stacks of
bloocks on top of each other, the prepared round iron frame
of the reinforced concrete prtition is put in the slot
left open for it. The prepared mole walls are then set

up and fastened by divers to the two {2) bulkheads between
the two (2) rows of stones. Now the bulkhead can be
conoreted by the underwater process. 4t the same time

the longitudinal girdere on the top stone are brought into
place whioh, together with the supporting beams of the
crane track and the sill, which is concreted on the par-
tition; form the constructional framework of the mole.

After thie process is well underway, the consiruction
should progress very quickly. In the rear mrt of the

mole which has been completed, the spaces between the bulk-
head are filled with stones and sand without disturbing

the ‘advance construction. The concreting of the top part
of the mole (from about 0.3.m. above low tide to 2.22 m.
above low tide) is asccomplished when the crane has com--
pleted its task and has been cleared from the mole. There-
by the construction has & longer time to settle.

& sketoh /Enclosure J7 which shows héw the 25X1
partition should f£it into.the two rows of stones. The .
spaces in the stones are arranged so that they lie over

each other and £it to each other. By this method every

seocond row of stones is fastened to the next one. Only the

niddle row of the three remains without this security.

17. Desoribed below is & method of construoting the mole proper
which[ | would be feasible and which would considerably 25X 1
séoelerate construotion.

as Attention is ocalled to Soviet demands that if the dead-
: lines must be met with the method of construction desoribed

. above th 16 q;7, 1% will be very difficult to oomplete

the moles on time. Continuous investigations were being
made to determine whether the method of comstruction using
floating caissons could be used in addition. It is un-
doubtedly the most modern and fastest method otlconat:uction.
"G
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b, As soon as it is possible to work with ftoating caissons,
construction could be carried out from the moleheads as
well as from land. All considerations of this possibility
were dropped because no appropriate site on Ruegen could be
found where the largefloating caissons could have been
built (slip or dock). Construction of an appropriate in-
stallation (slip) was often considered. For such a large
floating caissén there would have to be a submerging depth
of at least six meters. Possibilities on land, near
Stralsund, were also examined but dropped because of the
distance of transportation.

By about February 1954, the northern part of the
canal, in a stretch of about 150 m., could be made ready by
exerting every effort. The chalk and marl floor found here
guarantees a dry construction pit. The floating caissons
could be installed in three adjoining rows at the base 6f the . i
canal at a width of 90 m. and a depth of 12 m, below low tide,
like a dock. A very fast and most favorable (in cost, materials,
and deadlines) construction of the moles would be possible.

When the canal is flooded in the fall of 1954, the caissons
would float and could be towed to the construction site.

d. In my opinion, it will be possible to meet all deadlines
by using the floating caisson construction method. No
difficulties will be encountered in constructing the moles
as far as equipment and matérials (round iron, cement, gravel,
and sand) are concerned. Procurement of labor will also
be accomplished promptly. The lack of first class expert
engineers, however,will show itself in carrying out such
a difficult construction project.

In countries where the availability of steel

poses no problem, the construction methods described in thils report would
perhaps appear incongruous,. espeéially in consideration of the magnitude

and relative importance of the Ruegen Ha#bor TPrdjedt, The ingenious alter-
native methods of cohstruction planned| | and covered in this
report, serve to emphasize again how fortunate it is thatl Hmagination and
creative abllity are no longer available to East Germany and USS

ENCLOSURE (A): Shest-piling Type Construction, Part A

ENCLOSURE (B); Sheet-piling Type Construction, Part B

ENCLOSURE (C): Mole Root Construction

ENCLOSURE (D): Shape of Concrete Block

ENbLOSUﬁE (E): Placing Blocks from Shore to Seaward

ENCLOQU?E (F): Cross Section of the Mole during Constmction
ENCLOSQRE (G): Longitudinal Section of the Mole duripg Conatruction
ENCLOSURE (H): Top View of Mole in Various Stages of Construction

ENCLOSURE (I): Cross Section of*“Completed Mole Showing Transport
’ Capabilities

ENCLOSURE (F): Top View Showing Placement of Reinforced Concrete
Pertition.
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